Adaptive evolution and functional divergence of pepsin gene family.
In vertebrates, a large proportion of genes is organized in gene families. Paralogous gene groups generated by gene duplication are related by homology, high degree of sequence identity and similar structural architecture of their products. Aspartic proteinases form a widely distributed protein superfamily including cathepsins, pepsins, renin and napsin. In the present study, the nucleotide sequences coding for various pepsins in 30 vertebrate species have been used to derive a gene phylogeny. Gene duplication and losses have been inferred from a reconciled tree, reconstructed by combining information from gene tree and species tree. Our findings based on the results of the relative rate ratio test and maximum likelihood analysis suggest that each round of gene duplication is characterized by adaptive evolution, although instances of evolution under positive selection have been found also long after divergence of gene families. The results of functional divergence analysis provided statistical evidence for shifted evolutionary rate after gene duplication.